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Several intermediate performance objectives and 
corresponding criterion measures are listed for each of eight 
terminal objectives for a high schcol intermediate machine shop 
course* The materials were developed for a 36-^week course (3 hours 
daily) designed to enable students to become fai^liar with the 
oparatioii of machine shop eguipment, to become familiar with those 
basic skills and trade technology required by the machinist in doing 
lachinists work, and to diagnose and solve technical problems as 
expected of a competent journeyman machinist* Titles of the eight 
performance objectives se-stlons are shaperr Hnrizontal Milling 
Hachlne, Vertical Milling Machine^ Haintenance, Forge, Heat Treating, 
lelding (oxy^acet* , arc) ^ and Shop Management, (This manual and 54 
others were developed for various secondary level vocational courses 
using the System Ipproach for Education (SAFE) guidelines-) (HD) 
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MAGHmE SHOP TORK - IT^TrRr-fSDTATK 
ACCHEDITIOK NO. v555 
UMGTH OF COURSE I 36 WEEKS 
Tim BLDCKi 3 HOms DAILY 



CO URSE DESCR IPTICIJ 



Intermediate course studorit:^ will -malify 
in the follov/ing; 



A 


^ Precision TooId 




B 


~ Mantial Operations 




C 


— Equipment 




D 


Mathematics 




E 


^ M-lling Machine Opi 


jr at ions 


F 


— Br 0 aching 




G 


- Metallurey 





T.P.O.'S MACHBIE SHCF 
9555 

14. 0 Shapor 

15.0 Horisontal Milling Machiiuj 

l6.0 Vertical Milling Machine 

17 #0 Maintenance 

18*0 Forge 

19*0 Haat Treating 

20*0 Welding (o^qr-acet., arc) 

21*0 Shop Management 
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AOCMBmTICN HUXB ^ 9555 

COURSB tlTJm KACHINE STOP WORK rJTI^E)IAT5 



upon complation of a aeries of lectures nnd danonf trations o£ the 
atudTOt TOLst aam TO-jj pTOficiency in naming the parts of the shapar and 
thrir fimctions* 



g# Iijbemci^ate Peyforg^iea^ ObjaetlTpB 



Ho. 



CriteriQn Measures 



4*2 



4,3 



StudOTt vdU dOTonstrate 70fS proficimcy in 
squaring a rectangular block* 

Stud^.t win dOTonstrate 705^ proficiency in 
shapiiig a tongue and groove. 



Stud^t mH dsaonstrate 7(y/o proficiency 
in shaping slots and kay^ys. 



14.1 



04.2 



14,3 



Tesb attaahed 

jiven a ^aper and a piece of material 
studmt vnlT dttonstrate IQfa proficien- 
cy in squaring a rectangular block. 

Giv^ a shaper and a piece of metal. ^ 
studmt ydJjL dOTOnstrate iM proficien- 
cy in shaping a ton^a and groove. 

Given a shaper and a piece of metals 
student vcLU dOTOnstrate 70^? profiei^v- 
cy in shapii^ dovetadlp 




ERIC 



Intirli PerforQance. Objective 



HQ, 

14.1.^ 



14.1,3 Explain the functions of the 
ihaper tool head. 



Liarniai Steps 



Identify the tools needed in 
s^iiini a rectangular block. 

IdKitify the safety precautions 
to be followed before starting 
the rl^i, 



Ui.l'i list the tools mM in ^mm 
rietanguiar block 



No. 



U,1.4 B^iin the function of the tablejif.L4 

acplain the langUi of the stroke, i4. 1.5 
speed of stroke* 



14.2,1 Idsitify the cuttini tools mM 
in Raping a tonpe and groovi, 

14,3.1 Naiae the type of cutting tools 
neadid for shaping ktyvfiya. 



14.4.2 



Identify procedures to be 
foUowd vitien cutting a dovetaii 

Idsitify holddovffis uad .:n aU 
shaDar work, 



Criterion Ferforsance 
Evaluation (lespoasc) 




14,1,1 Lecture, Text, Dfflonstration 



4.2, 



0 1 



.3.1 



ERIC 



Ust safety preeautions to be fol- 
lowed before startin| the ram, 



Identify the fimctlons of the 
^aper tool head. 

i 

^lain the functions of the table, 

Outline M association betweeii 
length of the stroke and sped of 
the stroke. 

list the cutting tools needed in 
shaping a tonpe and groove, 



14,1.2 



14.1.3 
14.1.5 



Lecture, Text, Denonstration 



Leeture, Text 



ture, Text 
DOTonstration 



list the type of cuttini tool ■ =4.3.1 
needM for shaping key^ys. 

list proceduris to be followed 
i^an cuttini a dovetail, 

list hold iam usri in all shaper 14.4.2 
work. 



.ecture. Text 



Lecture, Text 



lecture. Text, Daiionstratioti 



Lecture, Text, Daiionstration 



After a series of le-Ui^n^ --n.nr^^ ^ i^n ; or mo : -i^ontal milling 

functions^ and nericrm 70;i or vporaU inn- -pv:iiol^- of aQlns. 



SwUdent will demonstrab-3 70fi proficieri::; 
ir4 sauaring the sides of a re ct^ angular 
block. 



Students vdll demonstrai:^ 70^ proficicr). 
in squaring the ends of a v/ork-piece* 



Students wHX demonstrate 70;o proficion^ 
in cutting a kcyway of similar groove^ 



I'est att f\c:hod* 

niv^in 3 horisontal nUllini^ maclijjie 
and a rectangular blocki students 
will demonstrate 70^ proficiency in 
squaring thu i^ides^ 



Given a horisontal milling machine 
and a rectajigulsr block, students 
will den^onstrate 70% proficiency in 
squarin;^ the ends* 



I'i^j i aven a horizontal millijig machine 
aiid a 1" rcund shaft, students will 
demonstrate 7O5S proficiency in 
cutting a kayway. 
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T^rainai Porforsance Objcctiva JS."^ 
imtin PerforsaLce ObjecUvfe j^ii 



Ho, 



Liarning Stepg 



Studaiti will identify the tools 
ne^ed to square the sides of a 
riCtaiplar bloek, 

a) 'liat •£! be the speed of 
arbon? 

b) iat aU. be the feed of the 
table? 



15.1.3 



Students vdU idaitify the tools 
nasdad to s^are the aids of a 
rectangular block. 

a) fet will be the speei of 
the arboii' j 

b) Ml vdll n th.? fee; 01 .n- 1 



Criterion ?erfor?.ance 
Evaluation (EigI)Qn$e)_ 



Studaita i^ill list the tools p.i.l 
nieded to square'' the sides of a 
rectangular block, 
aj ' Students will dKBonstrate 

the praper spaM of the arbon 
b) Students wiH daionstrate the 

fe^ of the table. 



15.1.S 



1^,1.3 



'liS.l 



students wili identifv 'M tOtjs 
nieded to cut a kiymy, 

a) llhat- win the sped of the 
arbor be? 

b) iliat (dU be the fer^ c: 
the tablet 



Students t-ill list the tools need- 
ed to square the ends of a res- 
tanpilar block, 

a) Studfflit5 'aHI danonstrate tne 

speed of the arboni 
b ■ iai will be the few of the 



Lectures, demonstrations, text 



15,1.:! Lectures, Ted, dmstratlons 



Students mil list the tools need-p.l,; 
ed to cut a keyway or simlar 
groOYe. 

a) Students rill dwionstrate 
the spead of the arbon, 

b] Students will danonstrate the 
feed of the table, 



Lectures, daiions 
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KOniZONTAL JlIIXEJa 'MACHINi: 

1. Name the tv/o most versatile maehines in the metal working industry. 
"2* Eiq°^l^ir> the usu of the T slots In tho milling macMne table. 
3, What type of work remiires the um of ohirns said wedges? 
4* Name five types of vises used in milling machine practic- and e^lain 
their differences* 

5, . ive the uses of milling machine fi>rfcui'OG» 

6. V/hat method is lised to locate the Job dji a fixture? 

7, Wr^ is it necessary to clean the flxtxiro^ before each loading? 

8. ^My is the mil3Jjig machine vise used more often tlian any other milling 
attachments? 

9. Give three fnctors contributing to the misoli^ment of the milling 
machine vise on the table. 

10, acplain the method of alining the ^/ise Jaw parallel vath the cut using 
the dial djidicator. 

11* Explain tee method of scaring tho vise Jaw at right angles to the cut 
using the dial indicator. 

12. To what degree of accuracy can the milliiig machiiie vise be aUgned? 

13. State two other methods of aldgnins the vise. 

.14,. IL^lain how the vise cm be used as a fixture on Jobs of irregular shapes* 

15. Give three hazards endangering the nafoty of the operator. 

16. How should the machinist care for nlz tools when making milling machines 
setups? 

17. Es^lain the cuttiJiE action of a niillAng machine cutter. 
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HORIZONTAL MILIJKG MAGHINl COiN'T. 

lo* Vmon vrould it bu most practical to uon a comentcu cari.iau cutter? 

19. StatD roaDonc Tor ucing cuttdjig fluido. 

20. Vfhat Is the correct method of cecurino ari end mill in the macMjrie 
gpindle? 

21. E>^lain what is mesnt by speed and rcod? 

22. Vlhen is it practical to uso the positiva stop? 

23. Name the three Qperations other than ndUiiig for v,'Mch the rrdlling 
mactuLnc can be uced. 

24. WhcA type of milUjig cutter is used to niill kcyw^s. 
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MAGHBJE SHOP WRK BJTMMEDIATK 



VMTICAL MrLLmO MACHraE 



The learner will identii^ 8^ of tho parts of tho vertical milling machine, 
name their fimctions and vri-11 perforni given tasks on tMs macnir.e at 7096 
efficiency* 



Intarmedlata FCTfomaaee Objaetives 



Student win demonstrata 70^ proficiency 1^ 
the use of a Woodmiff Key Cutter* 



Student will demonstrate 7^ proficiency in 
cuttinB a with the end mill* 



Student will demonstrate 70^ proficiency in 
cutting a keyway using the slotting, attach-- 
ment. 



Sd* 



16.1 



16*2 



16*3 



Crtlarton HeaBures 



ttLven a vertical irilling machine ^id 
roimd piece of stockj student will de— 
demonstrate 70^ proficiency in cutting 
% half moon keywsy with a x 1" WooA 
ruff Key Cutter* 

^ven a vertical milling machine and a 
piece of round stock 12" longf student 
will deraonatrate 70^ proficiency in 
cutting a ktyw^ ^hn length of piece 
using a 3/8" end ml^j.* 

Student, given a vertical milling ma-- 
chine and a flat block of steel with 
one inch hole in itf vd.ll demonstrate 
JO^ efficiency in cutting an inside 
keyvay usdjig the slotting attachment* 



VERTU;^^ HlM.iliU i'lACHEffi TEST 



1, I'/hat is a nillijif; machine? 

2, Kow doss it differ froci a lathe? 

3, Differentiate between factor;/ production mlling ar/j tool rooiii irlllirig, 

L !Ii!iie 5 ifiiportant things a ndlUng machine operator nui.i taow in order to operate the 

macline intelligentlyi 
, 5i, Ninif 2 types of siillini macMnes, 

'I . 

■■ ■ \ 

6* How do they differ? 

7, Niine and n^lm 3 different table feedsi 

8, Why should the ipindle holi be clean? 

9, % should it be mped dry? 

10, Eat is the ftmction of the trip dop? 
Hi is the function of the table stops? 
12, What is the norniia direction of the spijidle? 

' 13, How is the reverse direction of a spindle obtained? 

14, Is there a power table feed? 

15, Is there a power cross feed? 

16, Give the nime and function of attachments for vertical mill, 

I 

17, )Mi kind of job m be done on the vartical mill? 

18, Can the saine job be done on the horliontal niill? 

19, Is the feed ^dependent of the spiJidli speed? 

,17 

1 er|c 



VniTICAL MILLTIIG MACHIISE TEST 



20, How many spindle speeds are on this machine:? 
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Wraffl HnSl MACHDIE SHOP WORK - mTmEDIATS 



nUBOUL GBJBSfiVJI 



upon con^jletion of a series of lectures and demonBtrations on the main= 
tenance of machines the atudents will answer 70% of the written test. 
Students will detnonstrate their ability in performance of the maintenance 
of the raachlnei with 80^ accuracy. 



f-1 



Student will parform maintenance on machine; 
with 90;^ efficiency before starting machine 
for the tasks at hand. 
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17.1 



Crt.tart.tm Kea sure a 



17. S 



17.3 




19 



If assi^ed to machine ^ student will 
check jnact^e for safety, 
a) Is chuck securely f astenad to 
spindle? 

Are electrical comiections pro- 
perty insulated? 
Are the vises and arbors locked 
in position? 

Is there Bn excess of oil and 
5S on the floor? 



b) 
= ) 
d) 



Student will oil and grease machine 
as per lubrication charts. 

Student will make certain all tools 
Bnd accessiU^ies neccessary for the 
safe operation of machLne are hand^ 
Mid in good TOrking order. 
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COyiiSS TITias 



fi'\GHI.N1 SHOP WffiK - INTERKEDIATE 



I 

1 

I 

i 



18.0 



FORGE 



Upon eomFaeting a sertts of lecturea and danonsti.ations on the forge, m 
of the studaita van answer 70fJ of the questions on a writtai test? 



Intermediate Perf ori ance Ob.jeeti'ctiB 



!ho, I 



Criterion Heaeuros 



I 

t 
I 

I 

i 

t 

-J f- . 

f 
I 

I 

- 

er!c 



student waJLl demonstrate 70^ acct^aey on 4 Ls.l 
forging operations 



Test attached 

GlVOT a pieoe of metal, studant will 
demonstrats the 4 followdjig forge 
opeimtionsi 

1) Drawir^ or Dravjing out 

2) Spreading 

3) Upsetting 

4) Wri^ng 
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POROE 



!• What do you understand by steel flowing mider the hMmer? 
2# Which ii hottari cherry or yellov^ About how many degrees? 
3m fficplaiji how work is dravm to a square cross section. 
4» EJ^laiJi how work is dram to a round cross section* 
5* E^lain the method of drawing equal opposite shoulders on the 
end of a bar* 

6* What type of tongs are used to hold a short piece in upsetting* 
7# Wiat is meant by the mean aircumference of a forged ring? 
8m Why does the smith need to Isiow the approximate mean oiroiunference 
forging an eye? 

9i. l3^1adji how the smith uses a chalk m^k on the anvil to lay off on the 
work the length to be bent, 
10, After tim work is bent a right itfigle, how do you proceed to forge 
the eye? 

11 # What is the operation of scarfing? 

12, What is the purpose of a fli^ in welding? 

13, Wiy must the work be vary hot Jji order to weld? 
14» Why does the smith work so fast in m^djig a weld? 
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MTOSi: TiniS; MACHINE SHOP WORK OTT2RMEDIATE 



0B^3CTIVE 19.0 



HEAT TOEATim 



After a swias of laotiires and dOTOnstrations on hmt trwtingf annealing 
quOTching, hardening, tampartng, normalizing, casa hardoii^, normalizing) 
8^ of toe studOTts ^dJJL dOTonstrate their ability to perform haat treatlr^ 
poarations uLth 70^ aecuracy. 



I 
I 

I 

I 



InterniBdiat o Porf ormance Ob^ieetlTSB 



Students vdU denionstrate ?( 
in the f oUosdng heat trea 



a) 
b) 
c) 
d) 
e) 



hardOTing 
annai 



proficiOTcy 
oparations. 



tempering 
normalizing 



19.0 
19a 



Criterton Measurtis 



Tast attachad 

Givan a hardendjig furnaee and a piece 
of matal students will danonstrate 70^ 
profioimey in the following oparations 

a) hardening 

b) amiaaling 
q) quenoling 

d) tOTperlng 

e) normalizing 
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yjkcniim shop work - mTmimuTE 



intermedlata Performanca ObjeetlT@B 



Criterion Heaaiijes 



Given a o:Qr--acet. v/elder BO^L of the stu-- 
dents will safely operate the welder to a 
70;i ofriciency as determined by welding 
standards* 



Given a sjrOm v/elder BOaj of the student i 
will operate .the machine safely tu 7^ J 
efficiency as determined by a wult 
standard* 
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20. C 



20,1 



1) 
2) 
3) 



4) 



V/hat is the 3 advantages of the 
o^^— acet* welder? 
Vihat is the 3 advantages of the 
electric v/elder? 
By v7hich weldljig process is the 
most desirable cutting done? 
How do you set a welding flame? 



Student!:: mil set the welding flame 
and perforfrt the following welds i 
Bead vrithout rod 
Bead v/ith rod 
Butt weld 
Cormer weld 
Kap v/eld 
iVeld v/eld 
Pipe v;eld 



1) 

a) 
3) 
4) 
5) 
6) 
7) 



Save as above except v/ith the arc, 
welder* 



VEILING TEST 



1^ Whit are the 3 advantages oX m o.^-acew, v/elder? 

2, What are the 3 advantages of on arc. wn?uder? 

3* By whiGh welding procenfl can the most desirable cutting be done? Why?' 

4* How do you set a welding flarne? 

5* V/hat are the 3 flames? 

6* laj^lain the use of each flame. 

7, What is the ddfferenGe between a arc welding lense and a os^-acet* 
welding lense? 

8. What is meant by tacl^ 
9* VJhat is meant by fusion? 

10. -V/hat is meant by penetration? 

11, What is the heat rmge on the 3/32" « 5/32*' arc rod? 
12* V/hat light rays cause eye dsraage from arc welding? 
13* Name the equipment needed for m^c welding. 

14# Name the equipmt.. needed fcr o^-acet» welding, 

15* Name the 4 bases welc 

16, How do you reduce the bottle prisssure to v/orklng pr .sure? 

17, What are the desired workijig pressureB? o^? acet? 

18, What BTB rod coating or flux? 
19* What is slag? 

20. Vfhat is meant by pass? 

24 
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VJII^IJTG TEST CON«T. 

21 • What will arc ray do to your skin? 

22* VRiO is responBible to see that others not burned? Hovr cm he protect 
others? 

23 • How do you lubricate o^-*acet wGlding equipment? 
2km What are the pia^s of a weld? 
25, ifhat is the first aid for a bum? 
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MACHms SHOP mm wimmDiPJTE 



SHOP MANAGKffi'jT 



The student will with 80^ proficiancy drav; an organization charts entar an 
initiii stock and tool order and set up typical inventory cards for a ma- 
chine shop. 



I 



,2 



I 

I 
I 

I 
I 

I 
I 

I 
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Irtarae^ats Pg^fogiaaaee (^^^eetiwa 



Gxdterton Measure b 



The student will with 60^ proficiency drav/ |21.1 
an ©rgaru^sation chart and layout of machin^ 
ary for a fully equipped macUjie shop* 



The student will vdth 80% proficiency make f 21,3 Hoke up an imtial tool parts order 



up an initial accessory machicie tools and 
stock for a machtoe shop* 



The student will with 80^ proficiency set 21,3 Set up a perpetual inventory card sy- 



up a perpetual jjiventoiy card system for 
a machine shop. 



^av an organization chart and lay out 
of a rnachine shop* 



for a fully equipped machine shop* 



stem for restocking a machine shop. 
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